Background and Objectives: Non-cognitive skills (NCS) are vital components of a socially and financially successful life. They are developed through childhood education, family and school environments, and social settings. The aim of this study was to examine the associations between NCS and the parent-child relationship, mental health, and lifestyle at school and at home for adolescents. Materials and Methods: An internet-based survey was conducted with 1,566 mothers and their children (aged 14) in Japan. Survey items for the children included background (i.e., sociodemographic items, school achievements, and lifestyle), NCS (i.e., grit and self-control scales), and mental health, while their mothers provided social, financial, and educational information, and information on parent-child relationships, including descriptions of the fathers and the father-child relationship. Results: Parent-child relationships were mostly good (i.e., 90.9% for mothers and 75.6% for fathers), with bad relationships being less common (1.6% for mothers and 6.7% for fathers). Adolescent lifestyle parameters and mental health were significantly associated with grit and selfcontrol. Adolescents with good parent-child relationships had significantly higher NCS scores regardless of the gender of the parent. Higher NCS scores were significantly associated with better parent-child relationships, more favorable lifestyles, and better mental health among adolescents. Conclusions: These findings imply that good parent-child relationships may aid in the development of adolescents' NCS, thereby facilitating positive lifestyles at school and home.
was used for variables with three levels and a t test for those with two levels. The relationship between NCS and the parent-child relationship was examined using an ANOVA and Tukey-Kramer HSD test, while Spearman's correlation was used to examine the relationship between mental health scores and NCS. Missing values were not estimated in this study. All analyses were performed using JMP Pro 13.2.1 for Windows (SAS Institute, Cary, USA) (p values of less than 0.05 indicated statistical significance).
Results
This study surveyed 1,566 mother-child pairs. Respondent background information is presented in Table 1 . for boys. Figure 2 shows the mean scores for self-control and grit according to the quality of the parent-child relationship. According to the Tukey-Kramer HSD test, adolescents with good parent-child relationships exhibited higher NCS scores regardless of the gender of the parent. Finally, regarding the relationship between NCS and adolescent lifestyle parameters (Table 3) , all parameters were significantly associated with both grit and self-control (p < 0.0001). 
Discussion
To the best of our knowledge, this was the first study to examine the associations between NCS, the parent-child relationship, and mental health among adolescents in Japan. Moreover, few studies have examined the relationship between NCS and lifestyle among Japanese adolescents.
Our results indicated that higher NCS scores were associated with better parent-child relationships, better mental health, and more favorable adolescent lifestyle conditions. Previous studies targeting adolescents have focused on the association of academic achievement with higher scores on NCS, such as grit and self-control. This study similarly implies that interventions designed to improve parent-child relationships may promote NCS, increase mental health in children, and promote positive lifestyle conditions. Our study thus provides useful information for parents, educators, and medical professionals.
This study found statistical differences between boys and girls in both self-control and grit.
Previous studies have also shown that girls had better grit scores than boys [9, 12, 25] (e.g., 3 This study supported the results of previous research indicating that students with higher grit and self-control scores were more likely to demonstrate better academic performance [7] [8] [9] [10] [11] .
Regarding school lifestyle factors, grittier students showed overall better school attendance [7] .
Students with better NCS in our study tended to arrive at school on time. Moreover, our study uniquely found that NCS were associated with lifestyle as characterized by homework submission adolescence when compared with childhood. This is in accordance with the increase in depressive symptoms seen during adolescence, which may help explain how poor mental health affects NCS levels. This study revealed that good parent-child relationships were significantly associated with good mental health, thereby implying that adolescents can achieve good mental health through good parent-child relationships, even during puberty, and will consequently be able to maintain or improve their NCS.
This study has several limitations. First, it used a cross-sectional design. We therefore cannot make any inferences regarding the causality of the observed associations between NCS and the parent-child relationship, child mental health, or lifestyle. Second, selection bias may have influenced our results. The number of respondents that had graduated from university was twice
